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Background

The intensive care unit (ICU) is a complex and rapidly

evolving environment with many challenges for its health

care providers. Although ample evidence indicates that care

offered by subspecialists trained in critical care medicine

(CCM) improves patient outcomes at a lesser cost,1,2 most

ICUs in the United States are staffed by non-CCM–board

certified physicians. This situation is likely to persist or

increase due to the projected shortage in the number of

intensivists over the next 2 decades.3 Because many of these

non–critical care trained providers are internists, CCM

training is increasingly becoming a priority for many

internal medicine residency programs.

Despite this growing need, the education of residents in

CCM is challenging. The severity and unpredictability of

patients’ illnesses, constantly evolving and growing nature

of this specialty, residents’ duty hour restrictions, and focus

on patient safety and quality of care are some factors that

may compromise resident education in this environment.

These stresses on the current graduate medical education

curriculum may generate conflict between providing

optimal patient care and resident education. Therefore, an

efficient, effective, and standardized system of medical

education must be designed and implemented that achieves

the dual goals of providing high-quality patient care and

excellent resident education. Although guidelines for CCM

training have been published to promote excellence in CCM

education,4 an ‘‘ideal’’ education curriculum or

standardized approach has not been established.5,6

The first step in developing such an ideal curriculum for

educating internal medicine residents in CCM is to describe

the current teaching practices, resources, and environments.

Many studies have reported suboptimal training of residents

in some CCM practices and topics, such as mechanical

ventilation and cardiopulmonary resuscitation,7–11 and
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Abstract

Background Current training practices and teaching
methods for critical care medicine education during
internal medicine residency have not been well
described. This study explored critical care medicine
education practices and environments for internal
medicine residents in the United States.

Methods A web-based survey recruited Pulmonary and
Critical Care Medicine fellowship program directors
involved with internal medicine residency programs at
academic institutions in the United States.

Results Of 127 accredited Pulmonary and Critical Care
Medicine programs in 2007, 63 (50%) responded.
Demographics of the intensive care units varied widely in
size (7–52 beds), monthly admissions (25–300 patients),

and presence of a ‘‘night float’’ (22%) or an admissions
‘‘cap’’ (34%). All programs used bedside teaching, and the
majority used informal sessions (91%) or didactic lectures
(75%). More time was spent on resident teaching in larger
($20 bed) medical intensive care units, on weekdays, in
programs with a night-float system, and in programs
that suspended residents’ primary care clinic duties
during their intensive care unit rotation.

Conclusions Although similar teaching methods were
used within a wide range of training environments, there
is no standardized approach to critical care medicine
education for internal medicine residents. Some survey
responses indicated a correlation with additional
teaching time.
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variation in the amount of time devoted to education in

acute illness.12,13 In addition, 1 study reported that methods

for teaching residents in the ICU have changed little since

the Accreditation Council for Graduate Medical Education

(ACGME) instituted duty hour standards and the general

competencies.14 These deficiencies and apparent lack of

progress in CCM medical education may not only affect

patient care but may discourage residents from pursuing a

career in this field.15

There does not appear to be a general framework for

CCM teaching practices and learning environments in

internal medicine residency programs. It is also not clear

which methods or practices are optimal for resident

education in CCM. Prior surveys have evaluated CCM

education practices at the undergraduate level or in

international settings and have focused on specific topics or

techniques.5,6 The objective of our study is to identify

current practices and training environments of CCM

education for internal medicine residents.

Methods

Study Design and Participants

This study entailed a cross-sectional survey of program

directors at all academic Pulmonary and Critical Care

Medicine programs (PCCM) in the United States. All PCCM

fellowship program directors listed in the Pulmonary

Disease and Critical Care section of the 2006–2007

Graduate Medical Education Directory were selected to

participate (N 5 127). Although residency directors are

familiar with residents’ education and activities, PCCM

fellowship program directors were the target audience for

data collection in this study because they are familiar with

ICU residents’ team composition, call schedule, teaching

sessions and activities, education resources in the ICU, and

interactions with the ICU staff. Program directors were

faxed a letter explaining the study objectives and inviting

them to participate. Two weeks later, a second invitation

was sent via e-mail that included instructions for completing

the anonymous online survey. Reminder e-mails were sent

every 2 to 3 weeks to nonresponders to maximize the

response rate. The protocol was deemed exempt from

review by the University of Cincinnati Institutional Review

Board.

Survey

The survey questions focused on residents’ activities during

the ICU rotation, including their duties, workloads,

educational resources, and rotation structure. Survey

questions were developed based on validated educational

surveys in the medical literature, educational requirements

and core competencies by educational programs and

examination boards, and recommendations by local

educators. The first draft of the survey was pretested by

local faculty at the University of Cincinnati for readability

as well as face and content validity. Suggested changes were

made and the final survey (supplemental online Appendix I)

was uploaded into the commercially available online

SurveyMonkey (Survey Monkey, Palo Alto, CA) program,

www.surveymonkey.com. The electronic survey was

pretested before study initiation.

Data Analysis

Survey responses were downloaded into a 2006 Excel

spreadsheet data set (Microsoft Corporation, Seattle, WA).

We used descriptive statistics to summarize categorical and/

or binary variables using frequency (in percent) and

numerical variables using means and standard deviations,

respectively. Associations between categorical variables

were assessed using chi square tests. All statistical analyses

were performed using the SAS 9.2 software (SAS, Cary, NC)

program. P values ,.05 were considered statistically

significant.

Results

ICU Teaching Environment

Of 127 listed accredited PCCM programs in the United

States, 63 (50%) completed the online survey. Programs

that responded and nonrespondents were similar in size

(number of fellowship positions offered). Respondents

included programs from all geographic regions (42% of

programs in the West, 61% of those in the Midwest, 42%

of those in the South, and 52% of those in the Northeast).

There was a wide distribution in ICU demographics and

staffing patterns among programs (T A B L E 1 ). The mean

ICU size was 19 beds (range 7–52), and 78% were ‘‘closed’’

medical ICUs (ICU team is the primary provider). Monthly

admissions ranged from 25 to 300 patients. ICU teams were

composed of 6 6 2 residents from all postgraduate year

levels. Some programs had a resident ‘‘night-float’’ system

and/or a ‘‘cap’’ on resident admissions (mean 6 6 2 patients

per on-call period; F I G U R E 1 ). Although almost half (47%)

of residents continued to have their outpatient primary care

clinic during the ICU rotation, 36% of this group had it less

often than during their non-ICU rotations.

Educational Methods

Resident education was provided using several formats

(F I G U R E 2 ). Bedside teaching was the most common (used

‘‘often or daily’’) and was offered by all programs. Informal

sessions such as case or topic discussions away from the

bedside (91%) and didactic lectures (75%) were also used

‘‘often or daily’’ and were more common in larger ICUs

($20 beds; P , .01). The use of these modalities was also

associated with a larger number of faculty rotating through

the ICU each year ($5 faculty; P , .05). The combined use

of different modalities of teaching (bedside teaching,

didactic lectures, and informal sessions) was less likely to

occur in programs with patients ‘‘boarding’’ in other ICUs
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than in those where all patients were in one ICU (30% vs

60% of programs used all 3 modalities regularly, P , .05).

Technological tools for education, such as audiovisual

aids or simulated procedures training, were used

‘‘sometimes’’ by many programs (58% and 46%,

respectively), but the number of programs using these tools

was too small to conduct any statistical comparisons.

The presence of an admission cap or a night-float system

was associated with a higher frequency of residents using

self-teaching methods (40% in programs with cap vs 8%

without; 42% of programs with night float vs 13% without,

P , .01). The time spent on teaching ranged from 10% to

80% of ICU rounds, with less teaching time on the

weekends (3.0 6 1.2 hours per day on weekdays vs

1.9 6 1.3 hours per day on weekends; P , .001). In

addition, teaching time varied considerably among

programs with different ICU and rotation characteristics:

Medical ICUs, larger programs (.20 beds), and programs

with a night-float system and cap offered more teaching

time; ICUs in which residents continued their outpatient

clinics during the CCM rotation offered less teaching time

(F I G U R E 3 ).

Perceptions of Resident Education

Program directors were asked about their perceptions of

resident education in the ICU. When asked about the effect

T A B L E 1 Intensive Care Unit (ICU) Demographics and Staffing Patterns Among Academic Institutions
a

ICU Demographics Results

Medical ICU only 70%

Closed ICU 78%

Number of beds 19 6 10

Programs with $20 beds 37%

Number of residents per ICU team 6 6 2

Number of admissions per month 92 6 52

Number of admissions per call 3 6 2

Number of patients admitted per ICU resident per month 16 6 8

Daily ICU patient census 18 6 9

Average bed occupancy 91% 6 22%

Programs with patients ‘‘boarding’’ in other ICUs 36%

Staffing patterns

Number of faculty rotating in ICU for $1 month/year 7 6 4

Number of residents on ICU team (most common team size) 8

Resident levels (percent of programs having the following levels in the ICU)

PGY-1 84%

PGY-2 85%

PGY-3 84%

PGY-4 26%

Programs with medical students on the ICU team 86%

Programs with a nurse practitioner on the ICU team 17%

Programs with ‘‘night-float’’ system 22%

Programs with ‘‘admissions cap’’ 34%

Residents continue to have primary care clinics during ICU
rotation

47%

Abbreviation: PGY, postgraduate year (includes 3-year internal medicine and 4-year medicine-pediatrics residency programs).
a Numbers are means 6 standard deviation.
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of the ACGME duty hour limits on resident education, 58%

stated it had a negative effect, 16% said it had a positive

effect, and 26% said it did not have any effect or they did

not know. Perceptions of a negative effect were more likely

reported from programs that limited resident workloads,

such as an admissions cap. In these programs, 80% of the

program directors felt the duty hour limits had a negative

effect, compared with 49% in programs without a cap

(P , .05). Programs that spent more time teaching

($4 hours per day) were also more likely to perceive a

negative effect (77% vs 46% in programs spending ,4 hours

per day on teaching, P , .05). Most respondents (63%)

reported that the duty hour limits ‘‘somewhat or very likely’’

changed their approach to teaching in the ICU. When asked

to rank their perception of residents’ satisfaction with their

CCM education, 77% of respondents believed they would

rank it as ‘‘excellent’’ and 23% said they would rank it as

‘‘good.’’ ‘‘Excellent’’ responses were more likely to come

from programs with a medical ICU (88% vs 53%, P , .01),

$5 faculty per year on service (84% vs 50%, P , .05), daily

didactic lectures (100% vs 71%, P , .05), and daily bedside

teaching (82% vs 43%, P , .05).

Our survey also revealed that almost all programs

(91%) indicated that their residents were ‘‘extremely or very

likely’’ to have received ‘‘formal training’’ in invasive

procedures. Whether this training involves direct

supervision by senior colleagues during actual procedures or

the use of simulation technology is unclear and was not

determined in our study. We suspect direct supervision is

more likely because only a minority of programs reported

using simulation-based training routinely.

Discussion
Our study produced several important findings regarding

the current state of CCM education for internal medicine

residents. First and foremost, there is no standardized

approach to CCM education, potentially reflecting the

highly variable ICU environment and practice patterns. Our

survey demonstrated significant variability in ICU types (ie,

medical, surgical, cardiac) and sizes, resident workloads,

ICU team structure, and the presence of night-float systems,

caps on admissions, and continuation of residents’ primary

care clinics during their ICU service. Such differences may

affect the quality and perception of residents’ CCM

education through varied exposure to different patient

cases, opportunities to perform procedures, experience with

different attending practice styles, and total teaching time.

Programs that limit residents’ work duties by implementing

night-float systems or suspending their primary care clinic

during the ICU rotation reported dedicating roughly twice

the proportion of time to teaching, confirming other reports

that suggest excess workload may be a factor in limited

F I G U R E 1 Structure of Intensive Care Unit Rotations for Residents

A minority of programs had admissions ‘‘cap’’ and ‘‘night-float’’ systems that limit resident workload or duty hours. The night-float system and the absence
of the outpatient clinic during the ICU rotation correlated significantly with more time for teaching. Abbreviations: CCM, critical care medicine; ICU,
intensive care unit.
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teaching in some critical care settings.6 Although we did not

evaluate the extent of residents learning from these

rotations, correlating differences in their learning outcomes

with various ICU and program characteristics would offer

further insight into the effects of different teaching

environments.

Despite this lack of a standardized structure, most

programs used similar traditional clinical teaching methods

(T A B L E 2 ). All programs indicated that bedside teaching

was the most common format of resident education, and

many also offered informal sessions and didactic lectures,

including access to an online ‘‘core curriculum’’ of ICU

topics. These findings confirm prior national and

international surveys that reported 91% to 94% of

programs used bedside teaching and 68% to 79% offered

didactic lectures.6,14

When asked about their faculty’s perceptions of the 80-

hour workweek on resident education, most respondents

indicated that faculty perceived it to have a negative

influence and this opinion was more prevalent among

programs that limited residents’ workloads, such as those

implementing a cap on admissions. These data confirm a

previous study that reported perceptions of a worsening

effect of the duty hour limits on CCM education.14 In

addition, 63% of respondents felt their faculty had changed

their approach to teaching in the ICU as a consequence of

the duty hour restrictions. Duty hour limits also may

dampen faculty’s enthusiasm for teaching, which in turn

may affect resident education as well as recruitment into

CCM.15

Our findings suggest some areas for improving resident

education in CCM, particularly the use of night-float

systems and limiting resident outpatient duties during the

ICU rotation; these appear to have a positive effect on

T A B L E 2 Organization of Resident Education in

the Intensive Care Unit (ICU)

Education Component

Percent of ICU rounds spent on teaching
(Mean % + SD)

41 6 15

Use of ICU didactic or informal lectures 96%

Availability of ICU online core curriculum 53%

Availability of formal training in invasive
procedures

91%

Location where ICU rounds occur most often

Bedside 80%

Conference room 2%

Bedside and conference room equally 15%

Major sources of teaching in the ICU

Attending 84%

Fellow 65%

Other staff or residents themselves 7%

Formal written exam at end of ICU
rotation

12%

F I G U R E 2 Type of Teaching Methods Used in the Intensive Care Unit

Almost all programs routinely used bedside teaching and informal (group discussion) or didactic (standardized format) lectures, while a minority used
other technologies.
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teaching time. We acknowledge that these suggestions

reflect program directors’ perceptions and may thus include

bias. Our study did not attempt to determine how best to

teach/learn specific CCM topics or skills; we suggest further

research to study the optimal approaches to teaching topics

such as mechanical ventilation and end of life care, which

clearly cannot be effectively taught using didactic formats.

Other skills, such as teamwork, communication, quality

improvement, critical review of the literature, and the

practical application of evidence-based principles, need to

be evaluated and appropriately incorporated into the CCM

education curriculum.16,17

Our study has several limitations. First, self-reporting of

the PCCM fellowship program directors may not accurately

reflect the perceptions of faculty members who interact with

residents in the ICU or the program directors who oversee the

residents’ education. Second, we did not collect data on the

type of hospitals, the background of physicians who provided

the teaching, the patient population, and the specialty or the

affiliation of supervising physicians. Finally, although our

response rate is considered quite high for a national survey, it is

possible that nonresponding programs may offer other novel

educational approaches or resources not captured by our data.

Conclusions
Our data provide a national assessment of current CCM

practice and learning environments that may be used as a

first step to improving CCM education programs for

internal medicine residents. Our national survey of PCCM

programs indicated that despite significant variability in the

ICU environment, workload, and team structure, most

programs use similar teaching methods and resources for

CCM education of internal medicine residents. Some

program characteristics such as the presence of night-float

systems or limitation of resident outpatient duties during the

ICU rotation appear to have a positive effect on teaching

time. The findings also suggest that program changes to

ensure compliance with duty hour limits are not well

perceived by faculty, and their effects on education in the

ICU need to be assessed. Our data provide a national

assessment of current CCM practice and learning

environments that may be used as a first step to improving

CCM education programs for internal medicine residents.
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